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^= (54) Title: METHOD AND COMPOSITION FOR REGULATING THE ACTIVITY OF REGULATORY T CELLS 

(57) Abstract: It is intended to provide a composition for regulating the activity of regulatory T cells and a regulation method. 

Namely, a composition containing an antigen recognized by CD4"^D25"^ regulatory T cells or an expression vector encoding the 

antigen and a method of regulating an immune response of a mammal by administering the composition to the manunal. Thus, 
means useful in preventing and treating autoinunune diseases and allergic diseases and inhibiting rejection reaction and graft-versus- 
host reaction in transplantation is provided. Furthermore, the inununosuppressive state is relieved by administering interferon f or 
administering a combination of interleukin 12 with interleukin 18. That is to say, regulatory T cells can be artificially controlled by 
appropriately combining the action of such a cytokine with the sensitization with SEREX antigen, which is applicable to autoimmune 
diseases, reactions accompanying organ transplantation, allergic reactions, regulation of tumor immunity and so on. 

(57) ^$5: ®JtattTfflfla<DStt$»J(at-SfcA6CDl»iSiKlfcJ:i;©J(»:^j£$a« CD4-CD25-®J(a 

^cfcMt5^§SfeSl£A;>5Kffl>^•«?i±J5PEa)}ql®Jlc^ffl^^:^s^ffi«t-r^t(Z)-efc*o ^y^\z^m!^Vi^i&\%>{'>'^- 
:?xP> ■ ^>^a)fi^. fc-5l^l^>r>^| — a>f^>i2i:-f >^i — a>r + >i8(0#fffiia-^(cj:or®[»$ti^o f 

t^io%. h*^>a)ftffli:sERExttiiic<fc4Sf^t*ffl«icia^^t3it*cti^ vm^TW^ 
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mmm 

5fe^iM«APctcj;s:/n-fe-»f?'srsvt. ^mmmm%^-^w (mho ^^^xi 

MHc \zm'^\^tz.^^^mm^-^ti^z.t.\z^y). imuoymm\:it)mz. 
K). -^^h-^-i >i!)i^m-^n. mrnxmrn. $ nrc b mm^mi^M^mm^t^it 
t^cD^m^^t^iz. ^^-imm<D^it^m-o mj^^-^nrz^w^^Tsm-\i 
it-^nra^y-T mmiz^^i^M^m^t^mmmm-^n. n^^m^m^t 

43ViTt>, cD4*T jaBHa:fe J:rjf CD8*T mmmubxm^fsi^m^^^vxi^^^zi t 

if)^-^<f}^io^^nx^^^o (L Gross. Cancer Res. 3: 326-333 (1943) ; L. Old 
et al.. Ann. N.Y. Acad. Sci. 101: 80-106(1962); R. J. North. Adv. Immunol. 35: 
89-155 (1984); P. D. Greenberg. Adv. Immunol. 49: 281-355(1991); D.EPardoll 
and S.LTopalian. Curr. Opin. Immunol. 10: 588-594(1998)) c .. 
CD8m (cytotoxic T cell)«. ^^*|^lc:}3ViT'bMl^Wl^lc43ViTt>iti^Wtc 
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y-i (NKT) mmcomp^-mmmm^o^mmnimK , m^^<D^mm^^^tx.y 

xi7^— i^||&'r*5t#Ae>>iTV^§ (M. J. Smyth et al.. J.Exp.Med. 191: 
661-668(2000) ; M. J. Smyth & D. I. Godfray, Nature Immunol. 1: 459-460; 
M. J. Smyth et al.. Curr. Opin. Immunol. 14: 165-171 (2002): T.Kawano et al.. 
Proc.natl.Acad.Sci. USA 95: 5690-5693(1998)) , CD4*T S^flSttiS^tc 

e<j;^tgiiJ«:SoTVi§t$nT^t) (ILHung et al.. J. Exp. Med. 188: 2357- 
2368 (1998) ; F. Ossendorp et al. . J. Exp. Med. 187: 693-702(1998) : 
D. M. Pardol 1 & S. L Topi ian, Curr. Opin. Immunol. 10: 588-594 (1998) ; R. F. Wang. 
Trends. Immunol. 5: 269-276(2001)) > MHC ^7. II ^icM^^nfeffi^Ei^ 

m^y^ F ^mmvrz: cd4'^;wi-t mm\t. mw^mTr^mm (apo tomsii^m 
\z^^cTL(Dm^i\:tmmt^m^'t^. z.n\zMv^ cD4W5*^j^ttTm 

(Treg)«taMll&^fe^l&^^a'^®ge^^^®iiM«:WJt-S©tcW^-efeSC: 
in!)^^-^nx^rc (KESchvach. Annu. Rev. Immunol. 18: 423-449(2000): 
M. (J. Roncarolo & M. K. Levings. Curr. Opin. Immunol. 12: 676-683 (2.000) ; 
J.Shimizu et al. J. Immunol. 163: 5211-5218 (1999): S.Sakaguchi et al, 
Immunol. Rev. 182: 18-32(2001)) . h-A^Vf3i-f}^<^. TregT^^^i^f ^SBtrCD^^ 

P#t^i«rTa5§3&Mc:'::>ViT«Bje>;&^tc:$nTVi:^Vi (S. Sakaguchi. Nature 
Immunol. 2: 283-284(2001); K. J. Maloy & F. Powrie, Nature Immunol. 2: 816- 
822 (2001); E.M.SheYach, Nature Rev. Immunol. 6: 389-400(2002)) , 

CTLOD^ie^^S-ilA^^ti^i^iiiliBJc^sViT. ^JVA-TiSfflR CTL43ctrKAPC 
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fj:\fmm(D0Uf3im,m^wMt^'^mm^^^-^nx\^^rc (j. p. Ridge et ai.. 

Nature 393: 474-478(1998) ; S.ILEBennett et al.. Nature 393: 478- 
480(1998); S. P. Schoenberger et aL. Nature 393: 480-483(1998): Z.Lu et 
al.. J.Exp.Med. 191: 541-550(2000)) tiK :^%^m^^-i> Cil^mimtth 

SEREX (serological identification of antigen by recombinant cDNA 
expression c\omn^^m^^^t^Ct\z^X). m^X^ilU Cll ^^<Dm^. 
^VX^tiUmm^m^'^mmt^^t^M.mi^rz (ENlshikawa et al.. 
Proc. Natl. Acad. Sci. USA 98: 14571-14576(2001); WO 03/000894 Al) » ^(Dl^ 

^m-^'i^^rciixDu ^^yizm-t^Bmizm-Drc m 03/000894 ad « 
CD4'CD25*T mmm&m\t.mtm iz^m u /2:tf^MT#B#iE^fl6)si \z^\^^xm±-^ 

ti&,(D T mmcommt • mM^^<-^mv. ^(omm^mizmwr^ cxu- 

4 (cytotoxic T lymphocyte-associated antigen 4)^^-^GITR 
(glucocorticoid- induced tumor necrosis factor receptor family) 

rcmm^M^mmmmwz'ZsWxi^^ z. t-fy^m^-A-^iz-^nx^rz. (t. lakahashi 

et al.. J. Exp. Med. 192: 303-310(2000); S.Read et al.. J.Exp.Med. 192: 
295-302(2000); J. Shimizu et al.. Nature Immunol. 3: 135-142(2002)) o Treg 

«MHc ^ II {ci^'&bfcgH^ii^^^^-r^#< (Dwm^^w-Dmmf)^^^ 
osioTVi^t^A&nxvi^dt, ^rcmM\tm^-^nx^>b't. ^fcTreg<^> 
mmmm^<owm\z'D\f^x\t.±<^mx^'Dfto 

'^^T.'^ii hf3iE(DiE'^mmz^\f>x\t. s^^(DmmzM't^^i¥mmmmh 
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i7 ii7 - 1 ^^fi^g-^^ X tcS# bT^0tn;M3^^m«r^l^TS l^fc, SEEEX 

rz\mm<Di^m\z:^^^xm.mKjBRxs/-^rc\mm}^Mm^Rii^t:m\r^:^m 
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J:K>^m\z\t^ XU*Om'imm mm^'imm) SEREX (serological 
identification of antigen by recombinant cDNA expression cloning) ^\z^ 

m'^^mm-^ ^t.\z^^s i^m.\z^n^mmu.j^^^^xmm.)^^^^^^^<^^ 
nh(omB^^^^\-mm^^r^mm\znr^mmu^mm^mm'^^t.\z^ 

b < SEREX I* J; 0 J.olt e>nfe^^T$. V) . ^fcifCMti^-T-DtaMT^oT 
feJ:Vibgetn;mTfe^TfeJ;Vi3&5. gBJfilMT&^'J: «3^f *bVi„ SEREX^S. ifi 
#EPfreundschulie» (Proc. Natl. Acad. Sci. USA 94: 1914-1918 (1997)) \z^Xi 
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m%-^nrz:^mi!^ o > t h jfiits<£^ v^Tt hmmo cdna mm^^ u 

SEREX 5^—1$^ '^-X ^: UT 1800 S^^ATiS^^ nxVi^S 
.(www.licr.org/SEREX.html) » 3:n^tc|©^$n^t>ltTJi^Vi55^> mti^ 
->3»;/i^:$'>/1i7MTfe^DnaJ-like2(GeiiBank Accession No. : NM_005494. 
XM_028966. XM_172161. XM_052862. XJL062754. XM_093388. NRLO 16306, 
NM_012328, NM_0G5880), :^fWi7^> [Galect in] 8 (GenBank Accession No. : 
AH008815. AF193806. AF193805) , jJ^U A ^'^iJ'W^i^M [PolyA binding 
protein] (GenBank Accession No. : XM_067844) > U;^— If DLigase] 1 (GenBank 
Accession No. : NM_000234) ^^#Vf ^ ^ ai/^i^T^^o 2|s:BJ$H»cf30 rsEREXIH 
^^J-^J iJd:, SEREXj*lCcfcDi^^$nfec:ne>(0^^^jt5|cf 

^%<OTtl;^<, DNA*;feJ*KNAl?feO#§. 2^!RgW(Dtn:l^^r3-Ft-^>}?U5? 

2?^JBB'e!:^I^Sfi<J^S^!«^^<^^^®^^^-.^0 (edit. Ausubel et al.. 
Current Protocols in Molecular Biology (1987) John Wiley & Sons, Section 

8. 1-8. 5 Kimz. 1 \>x±.(Dy ^ j'^n^iK^ • am .• • {^j-up^nfc 

fm-\zM^-t^^'^m'^> ^^(T^/wyuy-r-fe-va >S^(edit. Ausbel et 
al. , Current Protocols in Molecular Biology(1987) John Wiley & Sons, 
section 6. 3-6. 4#fii):fecktKJi^iii|.SS^I5{PCR) (edit. Ausbel et al.. 
Current Protocols in Molecular Biology (1987) John Wiley & Sons, section 
6. 1-6. 4 #flg) LT^^f -5 il t'bT^-So 
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^ymmm±(Dm7i(.^/M7mmi^'§:M^t (Kyte and DooUttle. J.Mol.Biol. 
157: 105-122(1982)) . —AmM^M^iy (Chou and Fasman. Ann. Rev. Biochem. 

47: 251-276(1978)) rs.ymmn^<o^m^mm^m^^^t m^\t. 

Anal/BiocheE 151: 540-546 (1985) #m) . -eUT, mm-^titcr B. ymmm<D 
^:/^F&-&^b^®tn;Mtt^PEPSCANi^ (Nature 314(1985): #^88 60- 

500684^^^) m\zxK)i ^mT^^t\-immm-A^^B\zm^m^cfv;^^o 
i^Bm\z^^^xm ^n^mm^^ 004+0025*^1!^ t mmiz,^:, 0 

i5'-iUT«:/^x^ h\ 7T->^. :3X5F> ^'I'Jl'To ^^^^f;:'43Vi 
xu^m^^^nx\f^^^<Di&<D^^ ^—^M^'t^z. t-fy^x^^o ^^^x^n 

it> edit. Saibrook et al. , Molecular Cloning A Laboratory Manual, 

Cold Spring Harbor Laboratory (1989) N.Y.)> ISlZ^. edit. Ausubel et al. , 
Current Protocols in Molecular Biology (1987) John Wiley & Sons^lclB^ 

i!)^X^^i!)\ :^mmz:^\^^X!ii'mX\tf3i\i^-^ h'@3^J^^*f ^ Z. t 
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2^^0Jom£KtJ« naked HtbT^fflT^. U5}^V-Al^{c:/N°-/'ir— 

umj ^i7^-m<D^mo^ )V7.^i7i$'-ti^xmm-t^i)Hmx\t. k. Adoiph 

"^^^^l/XyyA?^" CRC Press. Florida (1996) #M) . DD-r K^HS 

$)^m^\t. W093/17706 o mmm\Z'^^J3f.^U:t^]^U. ±^^(D^-^ 

4. 945. 050 m 5, 240. 842 ^^JC'felBm^nT^fe D . -ecogfe^fetcSoX g» 
%)rj5|£$nTVi;5 (Biorad Laboratories). 
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mm> mu '^m. ^¥mmm\z^^xmf3:y)mm-^nf3:\f^7f)i. mmt- 

la^feD 0.001 Mg'-lg. 0SL<JlO.OlMg~lOiiig, ck?)0Sb<«O. Ug~ 
lOOMg^^^TS. 

xD> • ;tr>-7<Dlg#, ^^\^X^y^—u-(^y 12 ^O^-n-f ^> 18® 
SEREX irC^jS^Mtii* T SBJISO^^ffllMS'l^^riSjit-^ C i:;0«HJ e> 
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1 

i 



m 3 SEREX trimm^^fe^'ft;*7':77.>{>^ e> <0 CD4*CD25*T J^flSO^^tlCl J; D 
g|4tt> SEREX tfiM©¥3ffimatt. inERK2tn;Mtc:#SW75:CD8Tm©^^ 
^ttJ, 9m-pulsed PIHTR J^mERKZ gmiftMa^^A^^. p63-71 (T) -pulsed PIHTR 
Ei5«> inERK2 ^TtJS 147HER2, B:tJ?Dna J-like2 ^fflV:i;t^i^'fbfc<fc§li*fe 

mz^t^ in vivo (D^BS • mm^^^^'T^^yx'i&^o 

m 6 BALB/c •7':77.tC^t-S SEREX I^^SHirCm DnaJ-i ike 2 ^mzJ:. V 

C57BL/6 ^y--^ B16 <Dtmit)mmv—^<o'^^:^-^mi^yEvrz^t^^ 
-r, 

@ 7 J*. BALB/c -^KP^sizM-t^mo SEREX |lI5^gBtn;M^fe^<7)«'&'b DnaJ- 
1 ike 2 t i^aic C57BL/6 ^ y -V B16 (^Jg*6*^MMU-giJ<^ V^?;:^ 

^ 8 tA. BALB/c tC^TS DnaJ-1 ike 2 ^^ic J; 0 C57BL/6 ^ J 
-■7 B16 (DjgffeOSM^lin; CD25 ^#:S#t-<k D^SI^^ni^cC t^^f o 

0 9 \%s BALB/c "y">Xic^f -5 DnaJ-1 ike 2 ^^td J; 0 C57BL/6 S5l5p^ 7 y 
-•=7 B16 <Z)Jg«fi®^ttm GITR J; 0 tlfe d t <lr^T. 
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BALB/c mU(D 3-p^^;m ^ > hU>m^^B CMSSm mM\t. in vivo ^MO) 

0. imi (DixMm^mmmmm^mmw^m^y) balb/c m^mz 

OViT<D^:5^;U^bfCo je^ItrtMtbT^m^:?— if-eab^inERK2, SEREX^M 
ibTDnaJ-like2^fflVifeo l)inERK2 ^n- Hf h\ 2)inERK2:/^X 

5 H43J;U^r3>bP— HcDig'&tl, 3)mERK2y 
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# ^ ^ 3^ 0^1126) 
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VTz. (RNishikawa et al.. ProcNatl. Acad. Sci.USA 98: 14571-14576(2001) 

mmx'^^Tco ^^)v-':^\z-::>\,^x 5m<DW}m^m^\ ^mt^(DW-i^mt 
mi^^<oi Bm\zn-Drcm'^. ^rc\tmm^^\zn^rz.m^\z\tR^nm^'o 

msmm) o ^nic^Ur. inEm:/^^^ F:feJ;t;fDnaJ-like2y^X^ 

1 sEREx ifim^m^mz^^mm.^<DW& . 

DnaJ-like2. DNA U:j?f— tf U :ffU^^>S:^^U^^J Kt^^^y/^^n"^^ h 

irt^im^wmmt 130-170 d , ji -5 ufc^fe^tr b j&:ViJi^ictt/jN?iic« 

30-50 einicML. SEREX 51 bT'b^ffi$n/fe:«>^ofe'7r> 

iim(Dim\tm^'^nf3if}^-or^ (mia, iw „ tbSEREXirtms®?^ 

(Homo sapiens HMBAgl^^>/1i7M, t hl^5^y-f >mJ^i^^i57>/1^M^J: 

11 



wo 2004/024174 



'CT/JP2003/011080 



r;tH. sapiens M-0ky')i^^^MS.^i$^>/'^^MPd '^:f:fT)]^^^>UEmm(D^ 

(0 1a) o •ri3it>t>. ^-Bi^m^i^T(DSBmmm\z^^mnmmm^^iS: 

^ry^D— >ta#:-^tfECD25^:yi^D— >ta^!^TWi!!!!SUT:fe< DnaJ-like2 

mmz^^imi^m\t±<u<f3i^ii. (02a, 2b) , ^cD25^yi^n~>tn:^!i£ 

VTc (0 2b) o ^Tcs tn;CD8^:yi7n->tn;#:TBfr5!iSbDnaJ-like2'rS{^b 

rc^^\t^^(Dim-fy^mwmmm(Dm^m'^tmmm\zmm-^n^ m 2c) , 

2 SEREX tiiMT^i'^^ nfe CD4*CD25*Ti?fflJia«l|itfe^^^5it-^ 

CD4*CD25*T mm^miBw^'^'y:^iz^^vxtm<D^M<Dmm^m^r:io f 

dn2i]-nke2mmx^mvrc'^oxf)^^mm^^7.iz m^ms'rmm^^m. 
vrz.m'^iz\mw^^Mv< i&mvrz.f}K cd4«5-t mm'&^mvrz.m'^iz\m 

mt:^m\^rcm'^\t. ^mvx^>u\^^m^\z^i^xmis:f3im,^i&m-^mm-^nrz. 
^n\tm^'^nrc- cd4*cd25*t mm^^mvrcm'^\zit\^x'r'D t/h^ v^'^cd 

X^-Dtc (0 3) o 

if.mmm^\t.9t\z. mMmm'^^7.\z^^m:m^w^^^xsmsi^m^n'-Y 
-r^-zfvT.^ \^^^^''r^t.^tii^i^mm^m:s^^mmx^^z.ii. "torn 
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CD4T «ffliis®^;w^-m*«^b < lissi^n. cd8*t ifflflaii&^ii'iiJ* cd4*t mm\z 

'fe#-r^'b©T^§;it&$g'o b/t (ENishikawa et al. . 

Proc. Natl. Acad. Sci. USA 98: 14571-14576 (2001): WO 03/000894 Al) o 

ifT^S EKK2 (D 9 "7— OD^:/^ H mERKZ 9ni Srffl V^feo '=<'»5'XSr DnaJ- 
like2TM^^b, ^(Z)lh-C iiiERK2 9m Srn-Hf feSVi« 
cn^DnaJ-like2^n-HT^:/77.^ Ht#fflT^fe^bT> ELISPOTT^>-fe 
•I-JCJ^O inERK2 9m CD8*T !iifl&*^*ff bfe. inERK2 9m mn<Dm^U> 

M&j-uyLezmmm^^m'imm^mt-^'^fsi-A^-Drc (0 4a) t^^. mm^m(Dm 

^U. DnaJ-l ike2 ma3&^?5:Vi^lcli^$ nfc^;W1-^14coii^/&^ DnaJ- 

(Di-^zL^jv^^-i (NKT) mm(Dmm^wpi)^mtb e>nfeo 

mm-ifi zwmmm'^ t j^a&sr^'i^^b-r.s^^i bx cd4*^;w'^-t «fflfla®«tt 

^%m^\1> "i? 7.Mf ^ffl SEREX J; 0 

t-^^^037a:Vi|^^MSBtrLJI (SEREX m^eBifCM) ^IH^bT^feo 
SEREX Pl^gS^l^t^ IgG JC^l^^nS Ci.}; D CD4 MlC^^^tlS t# 

Ae>n§p cne. SEREX iRi^gsmm^j^M^ttTm (ctl) ^m?sm 
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^StaMSr^U :tX^atfe^^(Helios %h Gene Gun®)^fflViT^^fe^Ufc«'&. 

sEBEx m^j^'&^m^n<D^^T\t'^'y7.mmmm.^=^'f)V'v\tmm 
^ (Dmm^t sEREx ^in.mmn^^^\tum^ 004*0025^' m^^f^ 

}zMv. i&^m<o'^'y7.^m(Dmmt:mmi^'t(DmmizRit-rBm^^nvrco 

-^^7. : BALB/c(H-2d)43a:UJC57BL./6(H-2b)'7'>X^fflVifeo 
y^XS H : SEREX I^^gBirEM^te^ (DnaJ-like2. MusDNAIigase 
l(Ligase 1)> Mus poly(A) binding protein, cytoplasmic IQPoly 
A)) ^ pBK-CMV y 7 X ^ H -7^^ > 

»fe^SA (^^) : SEREX l^^iBtn;il^^3ffiT^U:t:^MSfe^^tCJ; 

mmmm serex i^^g3Mm¥$B 2 mB%m<D 1 ii^^, balb/c -^-i? 

X \Z\t C57BL/6 S5te^ ^ J —'^MW^ B16 C57BL/6 -^"07. 
\Z\t BALB/c ft^^^^MiaaflS** CMS5a ^-^n^'n IxlO^iSSr 

ISBte*)tC-y''5^7.«§P(DffiS^^M5£b:rco (El 6 

tfC* : JrC CD25 ift^z^^/N-f :^ 'J H-^^ PC61 J; 0 a^^HJ:! J: 0 itii^ U 
0.25mglS#l/;to 
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tfi GITR (Glucocorticoid-induced TNF receptor superfamily 

18) tam^A-fyu (M^i^^ - mnj^.x^n 
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